Electron microscopy of supercoiled pEJ4 DNA containing homopurine.homopyrimidine sequences.
Supercoiled pEJ4 DNA (a derivative of pUC19 containing an insert with 60-bp-long homopurine.homopyrimidine tract from the sea urchin P. miliaris histone gene spacer) was investigated by electron microscopy using three different spreading techniques i.e., formamide and aqueous variants of the Kleinschmidt technique and protein-free benzyldimethyl-alkyl ammonium chloride (BAC) technique at different pHs. If the specimens for electron microscopy were prepared at pH 5.6 and pH 4.0 (i.e., under conditions where the homopurine.homopyrimidine tract assumes an unusual conformation) a single thick "stem" or a "denaturation bubble" in a large number of DNA molecules were observed. No such changes were found in samples prepared at neutral pH and in linearized pEJ4 DNA prepared at pH 5.6. In specimens of a control supercoiled pUC19 DNA prepared at pH 5.6 and 4.0 practically no local changes were detected. The "denaturation bubbles" were observed by BAC techniques (probably due to secondary local DNA denaturation during the specimen preparation) while the more gentle formamide technique revealed only "stems". The "stems" were almost always positioned at the sites where the curvature of supercoiled DNA molecules occurred. The results are in agreement with presence of a protonated triplex H-form in homopurine.homopyrimidine tract bringing the first evidence of curvature or kinking of the DNA molecule connected with the occurrence of the H-form in supercoiled DNA.